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Mt:MORANDUM 

SUBJECT: Triclopyr Herbicide - Review of Chronic Toxicity 
and Carcinogenicity Studies '• Rats and Mi~e (EFA 
ID No. 464-EUP-OI/8G3571) 

FROM: 

TO: 

THRU: 

TOX Chem No.: 882I 
MRID NGs.: 4010i7-0l, 

403566-01 

Yiannak.is M. Ioannou, Ph.D. . £/ 
Section VII, Toxicology Branch ~ :"11/-~'h~ 
~azard Evaluation Division {TS-769C) 0' 3-1 t;-i~ 

Robert J. Taylor, P~ 25 
Fungicide-Herbicide Branch 
Registration Division (TS-767C) 

Albin ·B. Kocialsk.i, Ph.D., Supervisory Pharmacologist 
Section VII, Toxicology Branch 
Hazard Evaluation Division (TS-769C) 

and 

Theodore M. FarbeL, Ph.D., Chief 
Toxicology Branch 
Hazard·Evaluation Division (TS-769C) 

Registrant: Dow ~hemical Company 
Midland, MI 

Toxicology Branch (TB) has reviewed two major studies 
submitted by the registrant in support of temporary tolerances 
of triclopyr for rice. T~n studies were entitled: 

A. Triclopyr: 2-Year Dietary Chronic Toxicity-Oncc;enicity 
Study in Fisher-344 Rats, and 

B. Triclopyr: 22-Month Oral Chronic Toxicity and 
Oncogenicity Study in Mice. 
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Briefly, ~te conduct of each study, the results, and 
conclu3io~s werd as follows: 

~. 2-Year Dietary Chronic Toxicity-Oncogenicity Study 
in Fisch~r-344 Rats: Male and f~male Fischer-344 
rats ware fed diets containing t~iclopyr at dose 
levels of 0, 3, 12, or 36 mg/kg/day for 2 years. 
For the main study; 50 rats were used/sex/dose level 
while for the 6- and 12-month int•~rim sacrifices, 
10 rats wor3 used/sex/dose level. Results reported 
here indicate that triclopyr does not cause a1'Y 
major toxic effects to male or female rats at the 
dose levels tested. Thus, for the chr~nic·tcixicity 
portion of the study, it does not appear that an 
effect level was est~blished and that the NOEL was 
higher than ~~e HDT (3~ mg/kq/day). The only lesion 
that appeared to be dose-related was the lncreased 
pigmentation in the proximal descending tubules of 
female rats. However, based on the fact that the 
nature of this lesion was not established, only very 
slight to slight incidence of this lesion was seen, 
and the f~ct that the kidneys bearing this lesion 
were not • ssociated with any other changes, the 
toxicological importance of this lesion could not 
be established. 

Triclopyr does not appear ~o be oncogenic in male or 
eemale rats at the dose lev~ls tested. 

Due to a number of deficienci.,s listed below, TB 
gave a Core-Supplementa~y classification to both 
chronic toxicity and oncogenicity portions of the 
study. The study can be upgraded to a Core-Minimum 
classification pending a satisfactory res~lution of 
the :allowing issues: 

1. Provide the Agency with data pertaining to triclopyr 
stability at room temperature at different time 
intervals and with data on triclopyr homogeneity 
in the diet (all dose levels). 

2. Provide the Agency with a list of the clinical 
signs of toxicity, if any, for all groups with 
particular attention given to the urogenital 
tract and/or address effects arising therefrom. 

3. Provide a justification for the use of twc 
animals/cage throughout the study. 
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4. Address the great variabi_lty observed in clinical 

chemistry individual values. (These ~esults 
suggest loss Df quality control.) 

5. Carry out statistical analyses on all im0ortant 

data including clinical chemistry and cr~an 
weight data. 

6. Address the major differences that exist between 

the 6-, 12-, and 24-month study groups particularly 

pertaining lo the incidence of renal tubule 
p:i.gmentat.ion. 

1. Establish the nature of the pigment in the renal 

tubul~s and supply the Agency with histor1cal 

control data (same strain of rats from the same 

laboratory, for the period coficurrent to this 

study and/or just ~rior to this study--1980 to 
1986). 

22-Month Oral Ch12nic T)xicitl and Oncogbnicity . 
Study 1n M1ce: Male ~nd fema e ICR mice were ted 

diets containing 0, 50, 250, or 1250 ppm of triclopyr, 

for 95 weeks. For the main study, 60 mice were 

used/dose level/sex, while for the 6- and 12-~onth 

sacrifices, 10 mice were used/dose level/sex. Da~a 

presented here indicate that the HOT was sufficiently 

high tc be accepted ~s the MTD in both sexes (bns'1 

on depression of body ueight gains). In genetal. 

treatment of male and female mice with triclopyc did 

not result in any toxic effects other than th~ 

approximately 10 petcent depression in body w~ight 

gains in both Rex~s of the high-dose group. Thus, 

the LEL for systemic toxicity (depre~~ion of body 

weight gains) appears to be the HOT (1250 ppm) for 

both sexes. The NOE~ is considered to be the MDT 

· (250 ppm) in both sexes. 

Triclopyr does not appear to be oncogenic iP. male or 

female mice at the dose lPvels tested. 

This study was classified as Core-Supplementary due 

mainly to the fact that a ~reat variability in organ· 

weight values and in clinical and hematology parameter 

values was reported within groups. The s~onsor should 

address this problem and, where possible, exclude 

outliers for ~acn parameter and red~ appropriate 

statistical comparisons. Tne'study can be upgraded 

to Core-Minimum classification when this issue is 

resolved. · 
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Reviewed By: Y.~. Ioannou 
Section VII, Toxicology Sranch (TS-769C) 
~econdary Reviewer: A. 6. Kocialski 
Section VII, Toxicology Branch (TS-769C) 

DATA EVAL~ATION REPORT 

2.~~: Chr<:nic Toxicity-Cncogenidty 

MRID ~a.: 401077-01 

Test Mcterial: Triclopyr. 

Sv~onvms: Dowco 233 
-.:....;.;..;;..;.;......_ .... 

Study N£:.: K ·042085-026 

§.22.~~: Dc~oJ Chemical Company 

Tes~ i.ig Faci li t._1.: Dow Chamic~l Company 
Midland 1 MI 

TOX Chern No.: 882! 

Title of ~~: Triclopyr; 2-Year Dietary Chronic Toxicity
Oncogenicity Study in Fischer-344 Ra~s 

Author~: D.L. Gis~nuranctt, H.M. Firchau, E.L. Wolf.e, and T.D. 
Landry 

Repcrt Issued: Januaty 27, Hl37 

Conclusions: 

The present study has investigated the chronic ~oxicity and 
oncogenicity of triclopyr (at dietary levels of 0, 3, 12, and 36 
mg/!~g/day) in male and female ...E:.J.i~·. Data presented here did 
nut allow for establis~ing conc!Usively the chronic toxicity 
and/or oncogenicity of triclopyr in raLs. Additional data are 
required. · 

Classification: 

Chronic Toxicity: Coc~-SUDPl~mentary 

oncogenicity: Cors-Supplement~ry 
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Materials and ~Pthods: 

The test material triclopyr (3,5,6-trichlo~o-2-pyridinyloxy 
ac~tic acid), used in ~his study ~as a white solid of a technical 
<Jt"adt:! {.lt:id for:-:n) with a purity of 98% or better". (Lot ~o.: AGR 
204229). :-1ale and female Fischer-344 t"ats (purchas~d ft"om Chades 
River Br-eeding Labocatory, Kingston, New York) approxirnat~ly 4 
weeks old with. an average weight of 97 g for females and 127 g for 
males were use~ in this study. Upon arrival, all animals were 
exam~~ed for heal~h s~atus and acclimated to laborator.y conditiors 
for 2 weP.~,s. The rats nsed in th:::. study were identified by a 
numbered ear tag and housed two p0r cage in animal rooms with a 
temperature of 22 °C, 40 to 60% relative humidity, and a 12-hour 
phoi:.ocycle. 

Study Desigl!: 

A total of 280 rats per sex were used foi this study. The 
rats were allocated to tour groups/sex based on their initial 
~ody weights as follows: 

i Number of Animals/Group 
Test Group Dose(mgjkg) ~ale Female 

I 
Main S~u1y !Interim Sacrifice Main Study Interim Sacrifice 
( 24 Mont..1s) j 6 Months 12 Months ( 24 Months) 6 Months 12 Months 

Control I 0 50 

I 
10 10 50 10 10 

Tr:.clopyr(LDT) 3 50 10 10 50 10 10 
Triclopyr (MDT) 1 2 50 10 10 50 1J 1 0 

Triclopyr (HDT) 36 50 10 I 10 50 10 1 0 

for the preparation of the test diets, triclopyr was 
dissolved in acetone and then mixed with the diet using a Hobart 
paddle mixer. This premix (0.25%) was then serially diluted 
until the desira~le dose levels of 3, 12, and 36 mg/kg were 
obtained based .Jn the body weight and food cor.sum!?tion data. 
Diets were prepared fresh every 2 weeks. Samples of the pcemix 
were analyzed for stability and homogeneity and test diets (all 
dose levels) were analyzed for tl:'iclopyr concentration. 

All animals were observed twice daily for clinical symptoms 
of toxicity and mortality. Additionally,. all animals were 
palpated for masses at the start of the study at 6 and 12 month~ 
and monthly thereafter. Body weights were recorded weekly for the 
first 13 weeks and monthly therP.after. Feed consumptior. was 
recorded at the same time intervals as body wei~ht but only for 
subgroups of 20 rats/sex/dose. 

-2-
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For hematology measurements blood was obtained by orbital
sinus bleeding from 20 rats/sex/dose for the main study and from 
10 rats/sex/dose for the 6- and 12-month satellite groups at 
ne~rop~y {animals anesthetized with methoxyflurane). The following 
CHECKED (X) parameter3 were measured: · 

X 
X Hematocrit (HCT)• 
X Hemoglobin (HGs>• 
X Leukocyte count (WBc)• 
X Erythrocyte count (RBCI* 
X Platelet count* 

X 
Total plasma protein (TP) 

A Leuk~cyte differe~tial count 
~e~n corpuscular HGQ (MCH) 
~aan corpuscular HGB cone. {MCHC) 

·Me-a'n corpuscular 'lolume (MCV) 

For 
necropsy 
the main 
groups. 

clinical chemistry measurements blood was collected .. 
from the cervical blood Jessels of 20 rats/sex/dose ci 
study and all rats of the 6- and 12-month satellite 
The following CHECKED (X) parameters were examined: 

X 
-Electrolytes: 

Calcium* 
Chloride* 
Magnesium* 
Phosphorous* 
Potassi•Jm• 
Sodium* 

Enzymes 
X Alkaline phosphatase 

Cholinesterase 
creatinine phosphokinase* 

X 
-Other: 
X1 Albumin* 

X 

X 
X 

X 

Blood creatinine* 
Blood urea nitrogen* 
Cholesterol* 
Globulins 
Glucose 
Total Bilirubin* 
Total Protein 
Triglycerides 

Lactic acid dehydrogenase . 
X Serum alanine aminotransferase (also SGPT)* 
X Serum aspartate aminotransferase (also $GOT)* 

For urinalysis, urine samples were obtained a few day~ prior 
to necropsy from 20 rats/sex/dose of the main study and 10 
rats/sex/dose of the 6- and 12-month satellit~ groups. The 
CHECKED (X) parameters were examined: 

X X 
Appearance* X Glucose* 
Volume* X Ketones* 

X . Specif~c .g.ravity* X Bilirubin* 
X pH X Blood* 

Sediment (microsc~opic)* Nitrate 
X Protein* X Urobilinogen 

Sac~ifice and Pathology - All animals that died and that 
were sacrificed on schedule were subject to gross pathological 
examination and the CHECKED (X) tissues were collected for 
histological examination. The (XX) organs in addition were 
weighed. 

-3- 6 
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X X X 
Digestive system Cardiovasc./Hemat. ~eurologic 

IX I Tongue I' Aorta* XX Br::1in* 

I~ I 
Salivary glands* XX Heart* X Peri ph. 
Esophagus* X Bone marrow* nerve* 

IX Stomach* IX Lymph nodes* X Spinal cord 
Je j u nu:n* X Spleen* ( 3 levels) 
Ileum* X Thymus* X Pituitary* 

X Cecum* Urogenital* X Eyes (optic 
X Colon* XX Kidneys* n.) * 
X Re...:tum* X Uri nary bladder* Glandular 
XX Liver* ;(X Testes* X I Adre nals*' 

I Gallbladder* X Epididymides X Lacrimal 
X Pancreas* X Prost:ate gland 

Respiratory X Seminal vesicle X Mammary 

~I Tl.'"achea* X Ovaries gland* 
Lung* X Uterus* X Parathyroid* 

X Cervix X Thyroids* 
X Vagina Other 
X Oviducts X Bone* 

X Skeletal 
muscle* 

X Skin 
X All gross 

lesions arrl 
masses 

*Recommended by Subdivision F (October, 19a2) guidelines for 
chronic studies. 

Statistical Evaluation (Abstracted from the original 
report): Statistical outliers were identified by~ sequential 
test, but routinely excluded only from feed consumption 
s~atistics. Body weights were evaluated through 18 months on 
study by Bartlett's test for equality of variances. Based on the 
outcome of Bartlett's test, a parametric or nonparametric 
analysis of variance (ANOVA) wae performed, followed respectively 
by Dunnett's test or the Wilcoxon Rank-Sum test with a Bonferroni 
correction for multiple comparisons. 

The nominal alpha levels and references are as follows: 

Bartlett's test (Winer, 1971) 
Parametric ANOVA (Hollander and Torrie, (1960) 
Nonparametric ANOVA (Hollander and 

Wolfe , 19 7 3 ) 
Dunnett's test (Winer, !.971) 

-4-

a= 0.01 
a= 0.10 

a= 0.10 
a= 0.05, 

two-sided 
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Wilcoxon Rank-Sum test (tiollander and 
Wolfe, 1973) 

Bonferroni correction (Miller, 1966) 
Outlier test (Grubbs, 1969) 

006683 

a= 0.05, 
two-sided 

a= 0.02, 
t·...,o-s idee 

Descd.ptive statistics (mean and standard deviations) were 
calculated ~or feed consumption, body weights after 18 ~onths on 
study, organ weights, clinical chemistry data, hematology data, 
and urinary specific gravity. Gross pathologic observations 
were tabulated and considered in the interpretation of final 
histopathologic data but were not evaluated statistically. 

The cumulative incidence of appropriate histopathologic 
observations on all ammals was used in st-atistical analysis. 
When a tissue was examined from all anim.ls in all dose groups, 
the incidences of specific observations were tested first for 
deviation from linearity by ordinal spacings of the doses. If 
linearity was not reject~d, the data were then tested for a dose
responc;e relationship using t~e Cochran-Armitage Trend test. 
If the trend was statistically significant, or if significant 
deviation from linearity was found, the incidences for each 
dose group were compared to that of the control group using a 
pairwise chi-square test with Yate's continuity correction. 

When a tissue was examined from all control and high-dose 
rats, but only from selected rats in the intermediate-dose 
groups, statistical analyses were limited to comparisons of 
control and high-dose observations. A pairwise chi-square test 
was us.ed with Yate's continuity correction. 

Qiffer.ences in mortality patterns were tested by the Geha~ 
Wilcoxon procedure. 

The nominal alpha levels are as follows: 

Chi-square test for lack of linearity 
(a.rmitage, 1971) 

Trend test (Armitage, 1971) 

Pairwise comparison test (Fleiss, 1981~ 

Gehan-Wilcoxon test (Breslow, 1970) 

a= 0.01 
a= 0.02, 

two sided 
a=O.CS, 

two sided 
a= 0.05 

Because numerous measurements on the same set of animals 
were statistically compared, the frequency of false-positive 
(Type I) errors was unknown, but would be greater than the 
nominal alpha level. The final toxicological interpretation of 
the data considered ot~er factors, such as dose-responsa 
re1rtionships, biological i?iausibility and consistency, arrl 
historical rates. 

-5- 8 
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Results: 

The authors re~orted that triclopyr ~as stable in the diet 

for at least 8 weeks. However, n~ data.on tri~lopyr stability 

were presented and no details ware given as to the conditions 

(mainly temperature) under which these tests were carried out. 

Similarily: the authors ~eported that triclopyr was homoger.eously 

mixed in the diet but no data were presented. Triclopyr 

concentrations in the diet were analyzed for all dose groups 10 

times throughout the course of this study. Data reported here 

indicate that, for the most part, target concentrations were 

comparable to nominal concentrations. For the high dose tested 

(36 mg/kg/day) in male rats the feed concentration was 21% higher 

than the target concentration on week 69 of analysis. On weeks 

28 (male rats} anu 95 (female rats) diet concentrations for the 

low dose were 13% lower than the target ~on~entration of 3 mg/~g. 

Clinical Signs: The authors did not report any clinical 

signs of toxicity for these animals during the study. 

Mortality: As shown below, the mortality at ~tudy termination 

was lower in the treated groups of male rats compared to controls 

(50, 32, 26, and 36% for control, low, mid, and high dose groups, 

respectively), and slightly lower than controls in female treated 

rats (20, 14, 18, and 18% for control, low, mid, and high dose 

groups, respectively). 

Cumulative Mortality (%) - Main Study 

Month on Males: Dose (m ) Fema es: Dose (m 

Stud 0 3 12 36 0 3 12 

6 0 0 0 0 0 0 0 

12 0 2 0 0 2 0 0 

15 0 4 0 0 2 0 2 

18 4 6 2 2 2 0 2 

21 20 12 4 12 14 2 8 

24 50 32 26 36 20 14 18 

Mean body weights were practically identical between treated 

and control groups in male rats throughout the study. In female 

rats, a statistically significant inc~ease in body weight was 

seen in all treated grou~s as compared to controls at different 

time intervals (day 198 through duy 534 on study). Food consumption 

was approximately similar between treated and control groups in 

both sexes throughout the study. 

-6-
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From the hematology parameters measured or.ly a few were 
found to be statistically significartly different between the 
treated and control groups. As shown in Table 1, in male rats 
treated with the high-dose level (36 mg/kg/day), the erythrocyte 
count was nu~erically lower than controls at the 6- and 12-month 
sacrifice, and statistically signii.cantly lower at the 12-month 
sacrifice. Hemoglobin content wa~ sta.:istically significantly 
lo~er than controls at the 6-month sacrifice and numerically· 
lower at the 12- and 24-month sacrifice. Similarly, hematocrit 
was statistically sign~~icantly lower than controls at the 6- and 
12-month sacrifice and numerically lower at the 24-rnonth 
sacrifice. {Note: No statistical analysts of the 24-month 
hematology data was carried out by the authors.) In female rats 
ali hematology parameters measu~ed appeared to be similar between 
the treated and control groups at all time points examined. 

The clinical chemistry parameterR measured were approximately 
similar between the treated a,d control groups at the 6-month 
sacrifice in male and female rats and at the 12~month sacrifice 
in female rats. In male ra~s of the 12-month sacrifice urea 
nitrogen and albumin were statistically significantly lower in 
the. high-dose group compared to controls. For the 24-month 
sacrifice, alanine aminotransferase activity and aspartate amino
transferase activity in male rats of the high-dose group appeared 
to be significantly higher than control values {no statistical 
comparisons of means were carried out by the authors). 

None of ~he uri.1alysis parameters measured in male or female 
rats appeared to be significantly different between the treated 
and control g~oups in the satellite groups or the main study 
groups. 

the most part s1m1 ar tetw~en treatP. an How6ver, 
the absolute and rela~ive kidney weights of the high-dose group 
males of the 6- and 12-month $atellite groups were found to be 
st~cistically significantly higher than control values. Numerically 
higher values in absolut~ and relative kidney weights were also 
seen with the main group males at all three dose levels tested with 
an apparent dose-related trend as shown in Table 2. {Note that 
no statistical comparisons of the means were carried out by the 
authors for the main groups.) Slightly higher absolute and relative 
liver weights were also seen in male rats of the main group at 
the mid- and high-dose levels tested. 

10 
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Table 1 

Effect of Triclo~yr on Selected Hematology Pa~amete~s - Male Rats 

Pa~ameter Time of Dose < mo/ko/davl 
Sampling 0 

Eryth~ocytes 61 nonths 9.04 + 0.24 
(X10E6/CU mm) 122 nonths 9.03 + 0.22 

213 months 7.63 I 1.54 

:~emoglobin 6 months 16.5 + 0.6 
(G/DL) 12 months 14.3 + 0.4 

24 moriths 13.2 E 2.3 

Hematocrit (%) 6 months 44.9 + 1.3 
12 ronths 62.2 + 1.4 
24 ronths so.o E 9.4 

1 6-month interim sacrifice, N = 10 
2 12-month interim sacrif~ce, N = 10 
3 Final sacrifice, N = 20 

3 

8.84 + 0.36 
9.09 + 0.19 
8.03 + 1.44 

16.0 + 0.6 
14.2 + 0.1 
13.2 + 2.2 

43.7 + 1.7 
62.5 + 0.9 
52.3 + 9.0 

12 

8.86 + 0.23 
9.02 + 0.16 
7.46 E 1.81 

16.0 + 0.4 
14.2 + 0.2 

I 13.2!: 2.5 

43.7 + 0.9 
62.3 + 1.2 
49.7 E ro.1 

006683 

36 

8.81 + 0.33 
8.8r*-+ o.19 
1.19 .:C2.42 

15. 7* + 0.5 
13.9 +-0.3 
12.5 E 3.6 

43.0* + 1.5 
60.8* + 1.2 
47.1 +-14.3 

* Statistically signific~tly different from controls; Dunnett's test; p = 0.05. 

11 
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Table 2 

Male Rats: Effect of Triclopyr jn Organ Weights 

Organ Tlllll::' -:f Dose (m~t:kSIL:day) 
.Sacrifice Al or R2 0 I 3 I 12 I 36 

Kidney 6 months A 2.33 + 0.16 2.26 + 0.11 2.35 + 0.17 2.57* + 0.15 
R 0.64 + 0.03 0.64 + 0.03 0.66 + 0.04 0.71* + 0.03 

12 months A 2.66 + 0.16 2.73 + 0.15 2.80 + 0.14 3.11 ~ + 0.18 
R 0.67 + 0.03 0.67 + 0.03 0.69 + 0.02 0.75* + 0.03 

24 rronths A ':1.02 + 0.24 3.18 + 0.25 3.29 + 0.31 3.33 .... -o.:s 
R ( ,G + 0.07 0.84 + 0.(19 o.89 I o.1s 0.90 I O.H -

Li•rec 24 months P.. 12.76 + 2.59 12.41 + 2.41 13.04 + 3.41 12.98 + 1.93 
R 3.38 +-0.73 3.25 +-0.62 3.51 .:!:.-1.05 3.51 +-0.73 -

1 Absolute organ weight (g) 
2 Relative organ weight (g/100) 
*Statistically significantly different from controls; Dunnett's 

test; p = 0.05 

Gross pathology perf~rmed o~. all male and female rats chat 
died spontaneously, killed in mcfibund condition or sacrificed at 
the end of the study (6 and 12 months for satellite qroups, 24 
months for main g~oup) did not reveal any significant differenc~ 
in the incidence of macroqcopic lesions between the triclopyr 
treated and the control groups. 

Histopatholofic examination revealed a variety of microscopic 
lesions in severa ~issues of male and female rats mainly at the 
highest dose tested in the main study as well as the satellite 
groups. A summary ~t the most important lesions seen appears in 
Table 3. In the kidneys of the female rats (main study) there 
was a statistically significant increase in the incidence of 
pigmentation ~( the proximal descending tubules in all treated 
groups, compared to controls, with an apparent dose-related 
trend. Similar increase in proximal tubule pigmentation was also 
observed in the high-dose group females of tha 6-month satellite 
group and the high-dose group males of the 12-month satellite 
group. In the Kidneys of the 6-month satellite gro~p there was 
also an increase in the degeneration of the proximal tubule in 
the mid- and high-dose group males. The combined incidence of 

-9- 12 
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adenocarcinoma (4/50) and adenoma (l/50) of the mammary gland of 
female rats of the high-dose group (36 mg/kg/day) - main study
was found to be statistically significantly higher than the cont=ol 
group {0/50). The incidence of mesotheli0ma in the testes {main 
studv) was increased in a dose-related fashion (0/50, l/50, 2/50 
and j;so for the control, low-, mid- and high-dose groups, respe:tively. 
Similarly,-~her~ was·a numerical increa~e in the incidence of 
pheochromocytoma of the adrenal in all treated groups of male 
rats and in the low- and high-dose groups of the female rats. 
NuMerical increase i~ the incidence of skin papilloma and fibroma 
was also seen in the male cats. 

-10-
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Table 3 

SUITillary of Histopathological ():)set"'· at ions 

Males Females 
Dose {mg/Kci/dav) L't:>se { mgfkg/dav) 

llistopatho1oqical Observation 0 3 12 36 0 3 12 36 

Main Study (24-Month Sacrifice) 

Kidney - Increased pigment proximal !.! 
descending tubule - Very slight 0/50 0/50 0/50 0/50 14/50 12/50 19/50 12/50 

- Slight 0/50 0/50 0/50 0/50 1/50 17*/50 19*/50 29*/!:>0 
Corrbined 0/50 0/50 0/5u 0/50 15/50 29*/50 38*/50 41*/50 

MaJm1ary Gland - Adenocarcinoma 0/50 1/50 0/50 0/50 0/50 0/50 0/50 4/50 
- Adenoma 0/50 0/50 0/50 0/50 0/50 0/50 0/50 1/50 
Corrbined 0/50 1/50 0/50 0/50 0/50 0/50 0/50 5/50 

Testes - Mesothelioma 0/50 1/50 2/50 3/50 
Adrena1s - Pheoch~~ytoma, 
-·-- Bt!nign (primary) 6/50 13/50 17/50 11/50 1/50 6/50 1/50 5/50 
Skin - Papilloma - benign tl/50 0/50 3/50 3/50 0/50 0/50 0/50 l/50 
-- - ·~'iu~.oma, benign 1/50 4/50 4/50 5/50 l/50 5/50 1/50 l/50 

Satellite Groue (6-Month Sacrifice) 

Kidney - Degeneration of proximal 
tubule, very slight and slight 0/10 0/10 8/10 10/10 0/10 0/10 0/10 0/10 

- Increaserl pigment-proximal 
tubule - Very slight 0/10 0/10 0/10 0/10 1/10 0/10 1/10 9/10 

Satellite Groue (12-Month Sacrifice) 

Kidney - lncreaserl pigment-proximal 
tubule - Very slight and slight 0/10 0/10 4/10 10/10 0/10 0/10 0/10 0/10 

I; Ntmbct· ut t"i.lt!3 with specified observation/total nurrber of tissues examined 
- *Statistically identified difference from control group uy Yate's chi-square pairwise test; p = 0.05 
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Discussion 

Triclopyr concentrations in the diet were with a few exceptions 
within acceptable limits from the target concentrations of 3, 12 
and. 36 mg/kg/day. The autt~rs, howevec, failed to provide data 
on triclopyr stability in the diet P.t_ room temperature over a 
period of at least 24 hours. Similarly, although homogenei~y 
tests were perf6rmed, according to the authors, no data were 
reported here. Thus, we request that the sponsor provide data on 
triclopyr stability and homogeneity in the diet. 

The authors reported that no remarkable signs of toxicity 
were observed in any of the groups in this study. Again no data 
were provided to support this statement and therefore we reques~ 
that such data be reported. Over3ll mortality was lower in 
female than in male rats and in both sexes, treated groups, had 
lower mortality than the control groups. 

Mean final body weights in male rats were similar between 
treated and control groups. In female rats mean final body 
weights were usually higher (in many instances statistically 
significantly higher) in the treated groups compared to controls. 
Based on these r~sults, it appears that the highest dose testeo 
(36 mg/kg/day) was much lower than the desired maximum tolerated 
dose (MTD) for this study. The authors based the selection of 
the dose levels used for this study on a 13-week dietary study in 
Fischer-344 rats where the administration of 5, 20, 50, or 
250 mg/kg/day of triclopyr resulted in: 

- Decreased body weights in males treated with 20 or 250 
mg/kgjday and in females treated with 250 mg/kg/day. 

- Microscopic degeneration of renal proximal tubules in male 
and female rats treated with ~0, SO, or 250 mg/kg/day. 

- Increase in kidney weights ir. males treated with 50 or 250 
mg/kg/day or in females treated with 250 mg/kg/day. 

- Slight microscopic changes in liver cells in male rats of 
the high-dose group (250 mg/kg/day). 

It is obvious that the authors considered the 20 mg/kg/day 
dose to be the MTD in the 13-week study, the toxic effect being 
the degeneration of renal proximal_tubules. However, such an 
effect was seen only in the male rats at the 6-month saciifice i~ 
the present study. None of the females at the 6-month sacrifice 
or males and females at the 12-month and 2-year sacrifice had this 
toxic effect. Thus, it seems that degeneration of renal proximal 
tubules is mostly a reversible effect apparently ~isappearing after 
6 months of treatment. Based on the 13-week study, the mean body 
weights of male rats exposed to 20 mg/kg/day were statistically 
significantly lower than controls starting with the third week on 
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study and lasting until termination (89 days). On the contrary, 
in the present study (2-year study) no such decrease in body 
weights was seen with the high dose tested (36 mg/kg/day) at a 
comparable 90-day period in male rats. In fact, mean body weights 
were slightly higher than controls at the 90-day interval (2-year 
study) and body weights continued to increase throu~1out the study, 
reaching statistical signiticance by study termination. These 
discrepancies in the results between the 13-week study and the 
2-year study make it difficult to say with certainty whether the 
~TD has been reached in this study. However, the available data 
from the 90-day ~tudy suggest that the selection of HOT in this 
study (36 mg/kg/day) was appropriate and can be accepted as the MTD. 

Food consumption in male and female animals appeared to 
correlate with changes in body weights •. Since two rats were used 
per cage, no individual animal data concerning food consumption 
could be obtained. The sponsor should justify why two rats per 
cage were used instead of one rat per cage. 

The simultaneous decrease 0in some cases statistically 
significant) in erythrocyte counts, hemoglobin content, and percent 
hematocrit in male rats of the high-dose groups at the 6-, 12- and 
24-month sacrifice may be indicative of hemolytic anemia. However, 
in the present study this finding might not be of biological 
significance since there were no indications of morphologic 
alterations in the hematopoietic system of these animals. 

A number of clinical chemistry parameters measured at the 
24-month sacrifice appeared to be statistically significantly 
different between treated and control groups. However, these 
values are considered unacceptable in most cases due to the 
tremendous variation that exists between individual values within 
the same dose group. For example, the reported mean value for 
aspartate aminotransferase (AST) in the ·Control group of male 
rats was 129 + 97 (u/mL}. The individual values for the same 
group ranged I=om 70 to 513 u/mL. For the same parameter (AST) the 
mean value reported in the high dose group, (36 mg/kg/day) was 
247 + 361 (u/mL) while the individual values (for 20 male rats) 
ranged from-52 to 1065 u/mL. Similar, variations were seen with 
other parameters such as alanine aminotransferase activity and 
alkaline phosphatase activity. We consider this individual 
variation to be unacceptable. 

Tha incidence of microscropic lesions in several tissues was 
higher in the treated groups as compared to contcol (Table 3). 
However, in most instances these lesions did not appear to be 
biologically significant mainly due to the lack of statistical 
significance, or a dose-related trend. Lesions that appeared to 
be of some importance were mainly the pigmentation of proximal 
descending tubules in the kidneys and the adenocarcinomas/adenomas 
in the mammary gland of female rats. 
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The increased pigmentation of the descending portion of 
proximal tubules in female r.ats was dose-related and statistically 
significantly h!gher in a~l treated qroups (m~in study) compared 
to controls. However, the importan~d of this lesion is not 
evident tnainly because: 1) only very slight t.o slighc pigmentation 
was seen; 2) the natuce of the pigment was not established by 
the authors, and 3) no other changes (morphologic or functional) 
were seen in the kidneys (for example, changes in absolute and 
relative kidney weight) of the affected animals. The interpretati~n 
of these results is fucthar complicated by the fact that in 
female rats such leoions were pcesent only in the high-dose group 
at the 6-month sacrifice and completely absent from all anima:s 
at the 12-month sacrifice. Although the authors stated in theic 
report that the "pigment was pre$ent in virtually all m~le and 
female rats on the study, including controls" such was not the 
case since none of the male rats (control or treated) were 
reported to have this lesion. Thus, before t~e relative 
importance of this lesion can be assessed, the authors need to 
determine the nature of this pigment and also clarify statements 
made in the text of their report which are inconsistent with the 
reported cesults. 

The following points can be made concerning the mammary 
gland tumors observed in female rats of the high dose group: 

1. Adenocarcinomas were observed only in 4 out of 50 rats 
(8%) in the high dosd group tested. No adenocarcinomas 
were. s.een in .. the central, low- or mid-dose groups. 

2. Adenomas were observed only in 1 out of 50 rats (2%) in 
the high dose gro•tp and none in the contrcl, low- and mid
dose groups. 

3. The combined incidence of adenocarcinomas/adenomas in 
the high-dose group (5/50 or 10\).was statistically 
significantly higher than the concurrent control group 
(0/50 or 0\). However, there was no evidence of a dose
response {0/50 or 0\ for low- and mid-dose groups) for 
these tumors. Furthermore, the incidence of these tumors 
in historical controls {see Appendix A, historical control 
data on mammary tumors in female F-344 rats; studies 
conducted just prior to the present study and at the 
same labora~ory) was approximately 2.1\ with a range of 
0 to 4% for adenocarcinomas and 1.4% with a range of 
0 to .4% for adenomas as compared to 0% for the concurrent 
controls. Additionally, the incidence of hyperplastic 
changes in the mammary gland was very low in the high-dose 
gro~p, 3/50 or 6%. 
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consider the inc~dence of mammary gland tumors in female 
rats to be a strong eviddnce for classifying triclopyr as a 
c,\ cc i nogen. 
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For a con1plete and final evaluation of this study, however, 
the sponsoc should provide us with additional data and/or 
clacif.icaticns as follows: 

1. Provide us with data pertaining to triclopyr stability 
at room tempecature at different time intervals. 

2. Provide us with data on triclopyr homogeneity in the 
diet (all dose levels). · 

3. ~rovide us witn a list of the clinical signs of 
toxicity, if any, for all groups, with particular 
attention given to the urogenital tract and/or address 
effects arising therefrom. 

4. Justify the use of two animals/cage, instead of the 
recommended one animal/cage. 

s. Explain why there was such a great variability in 
clinical chemistry individual values. These results 
suggest breakdown in equipment, use of wrong procedures 
(loss of quality control), etc. 

6. Carry out statistical analyses on all important data 
including clinical chemistry and organ weight data. 

7. Address the major differences observed between the 
6-, 12- and 24-month study groups par.ticularly pertaining 
to the i~cidence of renal tubule pigmentation. 

a. Establish the nature of the pigment in the renal tubules 
and supply us with historical control data (same strain 
of rats from the same laboratory, for the period 
concurrent to this study and/or just prior to this 
study 1980-1986). 
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Conclusions: 

The present study has investigated ;he chronic toxicity and 
oncogenicity of triclop~r in male and female Fischer-344 rats, at 
dose levels of 3, 12 cr 36 mg/~g/day. Data from the 90-day study 
suggest that t:ie HOT (36 mg/kg/day) in this study can be accepted 
as the MTD. A number of significant deficiencies in this study, 
however, (see Discussion) made it difficult to conclusively establish 
the chronic toxicity and/or oncogenicity of triclopyr in male or 
female Fischer-344 rats. 

Classification: 

Chronic Toxicity: Core-Supplementary 

Oncogenicity: Core-Supplementary 

19 
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Reviewed By: Y .M •. Ioannou 
Section VII, Toxicology Branch (TS-769C) 
Secondary Reviewer: A.B. Kocialski 
SGction VII, Toxicology Branch (TS-769C) 

DATA EVALUATION REPORT 

Study Type: Chronic Toxicity and Carcinogenicity 

MRID No.: 403566-01 

Test Material: Triclopyr 

Synonyms: Dowco 233, Garlon 

Study Number: Not Specified 

Sponsor: Dow Chemical Japan, Ltd. 

TOX Chem ,No.: 882I 

Testing Facility: Institute of Environmental Toxicology, 
Tokyo, Japan. 

Title of Report: Triclopyr: 22-Month Oral Chronic Toxicity and 
Oncogenicity Stu~y in Mice 

Authors: s. Tsuda, K. Ebino, M. Ikeda, T. Harada, a~d Y. Shirasu 

Report Issued: April 1987 

Conclusions: 

The present study has investigated the chronic toxicity and 
oncogenicity of triclopyr at exposure levels of O, SO, 250, or 
1250 ppm for 95 weeks in male and female ICR mice. Data presented 
here indicate that triclopyr is not oncogenic ~t the dose levels 
tested. The LEL for chronic toxicity was tentatively considered 
to be the HOT (1250 ppm) while the NOEL was the MDT (250 ppm). 

Classification: Core-Supplementar~ 
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Materials and Methods: 

The test compound tciclopyr (3,5,6-trichloro-2-pyridinyl
oxyacetic acid), a white solid with a purity of 98.0% (Batch 
No. AGR204229) ~as used in this study. Male and female specific-

. pathogen-free ICR mice (Jcl:ICR) purchased from Clea Japan, Inc., 
Tokyo, approximately 4 weeks old and weighing approximately a 
mean of 30.8 g (males) and 25.5 g (females) were used throughout 
this study. All animals were examined for health status during a 
9- to 10-day acclimation period under laboratory conditions, and 
o"lY healthy animals were used for the study. The animals were 
identified by markings on the head, back, or hip and ~~used in 
aluminum cages, four mice/cage and kept in air-condi ~ i···ned rooms 
with a temperature of 24 + 2 °C, humidity of 55 + 10%, 15 air 
changes per hour, and 14-hour light, 10-hour dark cycle. Feed 
(pulverized MF, feed M) and water were available to all anim&ls 
ad libitum. 

Study Design: 

A total of 400 male and 400 female mice wer~ used for this 
study. The mice were divided into four groups/sex based on their 
weight as follows: 

Dose Level Male Fe malo 
Groui) (p!=)m) Main Group Satellite Group Main Group Satellite Group 

Control 0 60 40* 60 40* 

Triclopyr (LDT) so 60 40 60 40 . 

Triclopyr (MDT) 250 60 40 60 40 

Triclopyr (HOT) 1250 60 40 60 40 

*There were 10 mice sacrificed on week 26 and 10 on week 52 of the study. 

The remainder vera sacrificed at termination of the study. 

Test diets were prepared 2 to 3 times a week by mixing 
triclopyr with basal diet to obtain each desired dose level. The 
stability of triclopyr in the test diets was determined prior to 
this study using test diets- from the 4-week preliminary feeding 
test {at concentrations of 200 and 800 pp~) either at 40 °C or at 
ambient temperature. The homogeneity of the .test ~ompound in the 
d~et and te.st compound concentrations in the diet for all dose 
levels were determined at the beginning of this study and at 
appr~ximately monthly intervals through;,ut the study. 
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Animals were observed daily for clinical signs of toxicity 
and mortality and palpated throughout the study far masses. Body 
weights ward recorded weekly for the first 26 we~ks on st~dy and 
at biweekly intervals thereafter. Food consumption was measured 
twice a week for all groups using only eight cages/group for a 
total of 32 mice/group. Food efficiency was calculated us(ng the 
body weight and food consumption data. 

For hematological examinations blood was obtained from the 
posterior vena cava from 10 mice/dose/sex of the main group at 
the 95-week sacrifice and fro~ 10 mice/sex/dose at the 26- and 
52-week sacrifice (satellite groups). Th9 following CHECKED (X) 
parameters were measured: 

X x 
X 
X 
X 
X 

Hematocrit (HCT)* 
Hemoglobin (HGB)* 
Leukocyte count (~BC)* 
Erythrocyte count (RBC)* 
Platelet count* 

X 

X 
X 
X 
X 

Total plasma protein (TP) 
Leukocyte differential count 
Mean corpusrular HGB (MCH) 
Mean corpus .·lar HGB cone. (MCHC) 
Mean corpuscular volume (MCV) 

For clinical chemistry c~terminations, blood collected from 
the same animals as mentioned in the hematology section was 
analyzed for the following CHECKED (X) parameters: 

X 
-Electrolytes: 
X Calcium* 

Chloride* 
Magnesium* 
Phosphorous* 
Potassium* 
Sodium* 

Enzymes 
X Alkaline phosphatase 

Cholinesterase 
Creatinine phosphokinase* 
Lactic acid dehydrogenase 

X 
-Other: 
X 

X 
X 

X 

X 

Albumin* 
Blood creatinine* 
Blood urea nitrogen* 
Cholesterol* 
Globulins 
Glucose* 
Total Bilirubin* 
Total Protein* 
Triglycerides 

I~ Serum alanine aminotransferase (also SGPT)* 
Serum aspartate aminotransferase (also SGOT)* 

For urinalysis, uri~e was collected from 10 animals/sex/dose 
of the 2~- and 52-week satallite groups and from 10 animals/sex/ 
dose of the main study (95-week sacrifice). The following CHECKSD 
(X) pa~ameters were examined: 

-3-
24 



---··--··--· 

006683 

X X -, Appearance* x G!.ucose* 
Volume* X Ketones*, 

X Specific gravity* Bilirubin* 
X pH X Blood* 

Sedi~ent (microscopic)* Nitrate 
Xj Protein* IX Urobilinogen 

*Recommended by Subdivision F (October 1982) guidelines for 
chronic studies. 

Sacrifice and Pathology: 

All animals that died ~nd that were sacrificed on schedule 
.. ,ere subject to gross patholog leal examination and the CHECKED 
(X) tis3ues were collected for histological examination. The 
(XX) organs in addition were weighed. 

X 
Digestive system 

Tongue 
Salivary glands* 

X Esophagus* 
X Stomach* 
X Duodenum* 
X Jejunum* 
X Ileam* 
X Cecum* 
X Colon* 
X Rectum* 
XX Liver* 
X Gallbladder* 
X Pancreas* 

Respiratory 
X I Trachea* 
X Lung* 

X 
- Cardiovasc./Hemat. 
X Aorta* 
XX Heart* 

Bone marrow* 
X Lymph nodes* 
XX Spleen* 
XX Thymus* 

Urogenital 
XX Kidneys* 
X Urinary bladder* 
XX Testes* 
X Epididymides 
X Prosta>te 
X Semin~l vesicle 
XXI Ovarfes 
X Uterus* 
X Vagina 

Neurologic· 
XX Brain"' 
X Periph. nerve* 
X Spinal cord 

(3 level). 
XX Pituitary* 
X Eyes (optic n.)* 

Glandular 
XX Adrenals* 

Lacrimal gland 
X Mammary gland* 
XX Parathyroids* 
XX Thyroids* 

Other 
Bone* 

X Skeletal muscle* 
X Skin 
X All gross lesions 

and masses 

*Recommended by Subdivision F (October 1982) quidelines for chronic 
studies. 

StaListical Evaluation (Abstracted from the Original Report): 

Body weights, food consumption, water consumption, 
hematology and blood biochemistry data, and absolute and relative 
organ weights were evaluated as follows: ~quality of variances 
was evaluated by Bartlett's test. When group variances were 
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homogeneous, a parametric analysis of variance of a one-way 
layout type was conducted to determine if ~~y statistical 
differences existed among groups. ~hen the ~nalysis of variance 
was ~ignificant, Dunnett's t-test was used to identify statis
tically significant differences between treatment groups and · 
their corresponding controls provided that the numbers of animals 
wer~ eq~al in all groups. The Scheffe's multiple comparison test 
was applied when the animal numbers were not equal. When the 
group variances were heterogeneous, the data were evaluated by 
Kruskal-Wallis nonparametric analysis of variance. If significant, 
Dunnett-type mean rank test was applied when the numbers of animals 
were equal in all groups. The Scheffe's-type mean rank test was 
applied when the numbers of animals were not equal. The nominal 
'a' levet's for statistical tests we.re as follows: Bartlett's 
Test, a = 0.05: analysis of vari~nce a = 0.05. 

Incidence of clinical signs, mortality, and gross and 
histological lesions were evaluated by Fisher's exact test. 

Results of urinalysis were evaluated by Wilcoxon-Mann
Whitney two-sample test. 

Results: 

Data presented here indicate that trielopyr is stable for at 
least 14 days at either ambient temperature or at 40 °C, when 
mixed with animal feed. Triclopyr was homogeneously mixed in the 
diet and diet concentrations (for all three dose levels tested} 
were, with a few exceptions, approximately 3imilar to the target 
concentrations of 50, 250, or 1250 ppm. 

A number of clinical symptoms were reported in animals of 
the main study and the satellite groups in both sexes. However, 
these observations could not be attributed to triclopyr treatment 
since the incidence of these symptoms was equally distributed 
between the treated and control groups. 

Mortality: 

As shown below, ther~ were no appreciable differences in the 
mortality rate between treated and control groups in male or 
female mice. 
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cumulative Mortality-Main Study 

Dose (pDf~) 

Week of Male Female 
Study 0 so 250 1250 0 so 250 1250 

26 
i 

2/60* 1/60 0/60 2/60 3/60 2/60 2/60 4/59 

52 13/60 9/60 17/60 11/60 14/60 12/60 15/60 15/59 

78 29/60 27/60 35/60 25/6() 29/60 28/60 31/60 29/59 

95 39/60 38/60 41/60 42/60 36/60 37/60 38/60 40/59 

*Nt.lltDer ·of mice killed in extremis or found dead/total nt.lltDer of mice per group. 

Mean Body Weiqhts for male and female mica were approximately 
the same between co!Ytrols and low- and mid-dose groups. Male and 
female mice of the high-dose group had consistently lower mean 
body weights throughout the study as compared to controls. In 
male mice of the HOT depressed body weights were statistically 
signieicantly lower than controls in the initial 44 weeks on 
study. Thereafter, until termination (95 weeks) only numerical 
depression in mean body weight was seen. Mean body weight gains 
were approximately 10.1 and 10.6 percent lower in the HOT (1250 
ppm) in males and females, respectively, compared to controls at 
study termination. Food consumption was approximately similar 
between treated and control groups in both sexes. Chemical 
intake (calculated from the food consumption for each dose group) 
was foun~ to be slightly lower in the female mice (on a mg/kg/day 
basis) of all treatment groups. Food efficie~cy did not differ 
between control and tre~ted groups in both sexes. Mea~ water 
consumption in mala mice of the HOT was statistically sign1f1cantly 
higher t~an controls from week 53 on study to termination. At 
some intervals, water consumption in male mice of the HOT was 
over 50 percent higher than controls. An average of 26 percent 
higher water consumption was reported for the high-dose group 
males throughout the study compared to controls. In female~, 
mean water consumption was numerically higher in the HO~ compared 
to controls, mainly after the Eirst year on study. overall, 20 
percent higher water consumption was reported between the HOT 
and the control group throughout the study. 

From the urinalysis paramecers measured, the specific grav1ty 
was statistically signifi~antly lower in male mtce of high-dose 
groups at the 26-, 52-, and 95-week timepoints. A slight decrease 
in specific gravity was also reported in the high-dose female 
mice at the 52- and 95-w3ek intervals. Protein was present in the 
urine of all animals of the satellite groups and main study 
tested. However, higher protein concentrations were. found in the 
urine of male m1ce of the 250 ppm group (main study) and in the 
females of the mid- and high-dose groups in the 26-week satellite 

27 group and in the high-dose group of the 52-week satellite group. 
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Hematol~gy parameters appeared to be similar between treateu 
and control groups at all timepoints e=amined. Due primarily to 
great v~~iations in individual values in some instances, there 
appea.rs to be significant di ffe'rences between treated and control 
groups. In :10 case, however, do these differences imply dose
related response. 

clinical Chemistry: values were for the most part comparable 
between the treated groups and c9ntrols at the tnree timepoints 
examined. As shown in table 1, statistically significantly higher 
values in alanine aminotransferase (SGPT), albumin, and BUN were 
observed in male mice of the high-dose group at the 26-week 
interim sacrifice. BUN was also hioher in the.mid-dose tested 
(250 ppm) at the same timepoint. within the different treatment 
and cont~~l groups, however, there was a tremendous variability 
in individual value• of certain clinical parameters thus making 
the comparison between treatment groups meaningless. Greatgr 
individual variation was inv3riably observed in the main study 
(95-weck sacrifice) in both sexes (table 1). 

Table 1 

Etfect of Triclopyr on Selected Clinical Chemistry Para-meters 

Time of Dose (ppm) 

Parameter Sex Samplinq 0 so 250 1250 

BUN (mg/dL) M 26 weeks 23.8 + 2.7 24.1 + 2.8 31.2 + 3.4 .. 29.7+4.9** 
F 52 weeks 25.0 + 6.4 24.7 + 6.3 - -

Albumin (g/dL} M 26 weeks 1. so + 0.10 1. so + o.o8 -· 
SGPT (U/L) !'\ 2€ weeks 11 + 3 12 + 5 

F 26 weeks 9 + 3 9 + 2 
18 + 24 -M 95 weeks 19 + 22 - -

SGOT (u/L) F 26 weeks 34 + 3 40 + 12 
52 weeks 101 + 180 35 + 8 
95 weeks 46 + 21 65 + 48 - -

Mkaline M 95 weeks 93 + 23 167 + 226 
Phospho (U/L) F 95 weeks 1 so + 62 146 + 61 - -

* Significantly different from the control; p = o.os. 
**Significantly different from the control; p = 0.01. 

-7-

25.6 + 8.2 31.9 + 15.9 - -
1. 53 + o. 08 1. 63 + o. 15• - -

13 + 3 16 + s• - 17 + H 13 + 11 
19 + 9 20 + 25 - -

144 + 343 44 + 33 - 37 + 12 79 + , 22 -79 + , 00 67 + 77 - -
103 + 33 134 + 151 
212 + 284 128 + 64 
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Absolute and Relative Organ Wei1hts were found, in some 

instances, to be statistically signi icantly different between 

triclopyr-treated and control groups. As shown in table 2, the 

relative )iver weight in male mice of the high-dbse group at the 

26-week sacrifice was statistically significantly higher than 

controls while the absolute liver weight in the same group was 

numerically higher than controls in all treated groups. Statisti

cally significantly higher absolute pituitary weights were seen 

in female mice of the high-dose group at the 26-wee~ sacrifice 

and in kidney weights at the 26- a'nd 52-week sacrifice. Numerical 

differences in absolute and relative weights between treated and 

control groups were seen in many othe~ organs in male and female 

mice at different sacrifice timepoints. In most instances, how

ever, these chan~es could not be attributed to the test chemical, 

and in many cases within groups, variation in organ weights was 

so high (especially at terminal sacrifice) that a meaningful 

interpretaticin of the results could not be made (table 2)~ 

Gross Pathology was performed on all male and female mice 

that died spontaneously, killed in ~oribund condition, or sacrificed 

at the end of the study (26 and 52 weeks for satellite groups and 

95 weeks for main group) revealed that the incidence of a number 

of gross lesions was statistically significantly different between 

the treated and control groups. A summary of these lesions is 

shown in table 3. The enlargement of the thymus in male mi<;:e was 

statistically significantly higher in the mid- and high-dose 

groups compared to controls, with an apparent dose-related trend. 

Similarly, a higher incidence of liver enlargement was observ~d 

in all treated groups compared to controls in male and female 

mice. In male mice the incidence of blotted fur in the abdominal 

region was statistically significantly higher than controls in 

the high-dose group while in females the incidence of blotted fur 

on the external genital region was higher in all treated groups 

(statistically significa"tly higher in the mid-dose group) compared 

to controls. · 

Histopathol89ic e~amin~tion rev~aled a var~ety of neoplastic 

and non-neoplastlc les1ons 1n most t1ssues exam1ned in the control 

and treated groups of male and female mice. The incidence of 

neoplastic and non-neoplastic lesions was not statistically 

significantly different between treated and control groups. 

However, the incidence of some lesions was found to be numerically 

higher in the treated groups compared to controls in both sexes. 

The major changes seen for all animals examined are presented 

29 
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Table 2 

Effect of Triclopyr on Organ Weights 

1 2 
Time of D011e ( ppa) 

Organ Sex A or R Sacrifice 0 

Liver (g) M A 26 weeks 2.36 + 0.25 
M R 26 weeks 5.07 + 0.39 

Pituitary (mg) f A 26 weeks 3.1 + 0.4 
F R 26 weeks o.oo8o + o.oo11 

M A 95 weeks 2.4 + 0.4 

Kidney (mq) F A 26 weeks 448 + 35 
F R 26 weeks 1.14 + 0.10 
F A 52 weeks 532 + 52 
F R 52 weeks 1.20 + 0.22 
F A 95 weeks 578 + 91 
F R 95 weeks 1.28 + 0.29 

Spleen (mg) F A 52 weeks 106 + 25 
F R 52 weeks 0.27 + 0.06 

M A 95 weeks 235 + 224 

M R 95 weeks 0.52 + 0.52 
F A 95 weeks 309 + 223 
F R 95 weeks 0.69 ':! 0.49 

~~ Absolute orgdn weight. 
1J Relative organ weight. 

* Significantly different from the control' p • 0.05. 

**Significantly different from the control' p • 0.01. 

Cl.:) 
0 

so 250 

2.58 + 0.32 2.56 + 0.29 
5.39 + 0.61 5.28 + 0.36 

3.2 + 0.4 3.5 + 0.7 
o.ooso + 0.0017 o.oo8o + o.oo16 

2.5 + 0.3 2.6 + 0.4 

446 + 37 477 + 51 
1.09 + 0.11 1.('9 + 0.10 

468 + 68* 524 + 34 
1.09 + 0.12 1.22 + 0.23 

558 + 87 608 + 75 
1.31 + 0.29 1.31 + 0.23 

144 + 86 287 + 482 
0.34 + 0.17 0.68"+1.17 

243 + 395 306 + 445 
0.53 + 0.84 0.63 -; o. 90 

378 + 228 278 + 228 
0.90 + 0.59 0.59 + 0.45 

1250 

2.76 + 0.41 
5.87 + 0.39** 

3.9 + 0.1• 
o.oo94 I o.oo:w 

2.b + 0.4 

512 + 55** 
1.25 + 0.17 

618 + 73** 
1.37 + 0.16 

637 + 100 
1.45 + 0.25 

130 + 44 
0.32 + 0.10 

173 + 128 
0.38 + 0.27 

203 + 125 
0.48 + 0.35 

C> 
0 
()'> 
()'> 

co 
. v,J 
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·TABLE 3 

Summary of Macroscoptcal Observations! 

-- Macroscopical l:'ose (ppm) 
Observations Sex I) 50 250 1250 

Thymus - Enlargement M 0/602 2/60 6/60* 9/59** 

Blotted fur on M 1/60 :;;60 l/60 7/59* 

abdominal region 

Liver - Enlargement M 2/60 4/60 9/60* 5/59 
F 7/60 ll/60 11/60 14/59 

Urinari Bladder - Distended M 13/60 19/60 18/60 21/59 

with urine 

Blotted fur on ext~rnal F 1/1';0 6/60 8/60* 6/59 

genital region 

Anemia F 2/60 6/60 9/60* 5/59 

Lymph node (cervical) - F 7/60 8/60 16/6 0. 10/59 

Enlargement 

Kidney - Pale in color F 14/60 16/60 24/60* 16/59 

Qyary - Cysts F 7/60 '3/60 15/60 * 7/59 

1/ All animals examined. 
2; Number of mice with specified observc.'tion/total numb~: of tissues exa 
-. Significantly different fro~ the control: p = 0.05. 

** Significantly different from the control: p = 0.01. 

in table 4 for the record. The only neoplastic lesion of some 
importance in this study appears to be the mammary glal"d 
adenocarcinoma, which increased in a Jose-related fashion in 
female mice (0/60, 1/60, 2/60, and 4/59 for t~e control, low, 
mid and high dose groups, respectively). 

-10-
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Table 4 

SuiiiAary of Histopatholoqical Observations 1 

Male Female 
Histopathological Doses (ppm) Doses (pp11) 

Observations 0 so 250 1250 0 50 

Neoplastic 

Liver - Hepatocelr. adenoma 4/60
2 

3/60 2/60 6/59 1/60 2/60 

Ma~~U~~ary gland - 0/60 0/60 Oj60 0/59 0/60 1JoO 

Adenocarcinoma 

Non-neoplastic 

Kidney - Tubular atrophy 9/60 9/60 11/60 14/59 9/60 5/60 

- Pelvic dilatation 12/60 16/60 17/60 19/59 4/60 4/60 

Urinar~ Bladder - Luminal 
dilatations • 

13/60 19/60 18/60 21/59 0/60 1/60 

Ur~thra - Hemorrhage of 5/60 1/60 1/60 11 I !\9 0/60 0/60 

urethral bulb 

Utcrinu Horn - Lumincll 2/60 2/60 7l60 7/59 - -
dilatation 

~~ All ani.al~ exclmined. 
1f Number of mice with specified observation/total number of tissues examin~d• 

(J.) 
tv 

250 

OJ60 

2/60 

4/60 

1J60 

0/60 

0/60 

-

1250 

3J59 

4J59 

10/59 

6/59 

0/59 

Oj59. 

-

0 
0 
~ 
~ 
00 
w 

\ 
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Di3cussion: 

Triclopyr was found to be stable for at least 14 days when 
mixod with the diet and exposed to either ~mbient temperature or 
40 oc. Furthermore, triclopyr was homogeneously mixed in the 
diet and diet concentrations were found to be comparable to 
target concentrations. None ~f t~e clinical signs of toxicity 
and/or mortality could be attributed to the test chemical since 
the incidence of toxi~ity signs and the rate of mortality were 
approximately similar between the triclopyr-treated groups and 
the control groups in both sexes. The mean terminal body 
weights of the high-dose groups (male and female) were slightly 
depressed (by 4 to 5%) compared to the corresponding controls. 
Mean body weight gains, on the other hand, were approximately 10 
percent lower in the high dose groups compared to controls at 
study termination. Based on this finding, the high dose tested 
appears to approximate the MTD for both sexes. The authors 
based the selection of the dose levels used for this study on a 
28-day·range-finding study whereby male and C'emale mice were 
exposed to dietary levels of O, 200, 400, 800, 1600, and 3200 ppm 
of triclopy~. Briefly, the results of this study, according to 
the authors, were as follows: 

1. Mice exposed to 3200 ppm showed anemia and weak renal 
toxicity. 

2. Mice exposed to 1600 arid 3200 ppm showed an increa.s·e in 
alkaline phosphatase, alanine aminotransferase, and · 
aspartate aminotransferase activities; enlargement of 
the liver with dark color; and centrilobular swelling 
and degeneration of hepatocytes even at the 800 ppm dose 
level. Liver cell necrosis was seen in mice treated 
with 3200 ppm triclopyr. 

The dramatic increase in water consumption by the high-dose 
group of male and female mice, as compared to controls, might 
suggest a toxic effect of the test chemical. However, none of 
the other parameters measured would support this findiAg. 

The lower urine specific gravity observed with the high-dose 
group males and the increase in urine protein in the high-dc.se 
females (at different time intervals) are usually indicative of 
renal damage. However, these findings could not be substantiated 
with any histopathological kidney ehanges. Although a number of 
clinical chemistry and hematology parameters were found to be 
statistically significantly different between treated and control 
groups in both sexes, the significance of these differences could 
not be assessed due to the unusually high variability in 
individual values within groups. 

-12-
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Statistically significantly different than control absolute 

and relative organ weights were seen in several organs of the high
dose groups in both sexea mainly with the 26-week satellite group. 
These changes were not seen in the 52-week satellite group or the 
main study. Additio~ally, the great variation in organ weights 
within animals of the same treatment group makes th~ results very 
difficult to interpret. 

From the pathological lesions, enlargement of the thymus 
appears to be dose related in male mice reaching statistical 
significance at the MDT and HOT. The authors do not consider . 
this effect treatment related mainly because mice having enlarged 
thymuses also had malignant lymphomas of the thymus. Although the 
incidence.of malignant lymphomas in male-mice was not different 
between the treated and control groups, it is not clear why none 
of the control animals with malignant lymphomas (ll/60) had 
enlarged thymuses while practically all treated animals with 
malignant lymphomas also had enlarged thymuses. Other macroscopic 
lesions reported in male and female mice did not appear to be 
treatment related. 

The only histopathological neoplastic lesion that appeared 
to be of significance in this study was the incidence of mammary 
gland adenocarcinomas in female mice. This incidence was 0/60, 
1/60, 2/60, and 4/59 for the control, LOT, MOT, and HOT, respec
tively. Although the induction o! these tumors appe~rs to be 
dose related, no statistical significance was achieved even with 
the HOT. No historical control data concerning this lesion have 
been provided by the sponsor which could possibly assist ua in 
evaluating this finding. 

Conclusions: 

The present study has investigated the chronic toxicity and 
carcinogenicity of triclopyr in male and female ICR mice at dose 
levels of 0, SO, 250, and 1250 ppm for 95 weeks. Data presented 
have indicated that the HOT (1250 ppm) can be accepted as the MTO 
in both sexes (based on depression of body weight gains). However, 
parameters that can ordinarily be used to support toxicity 
endpoints, such as clinical chemistry measurements and/or changes 
in organ weights, associated in both cases with histopathological 
changes, could not be seriously considered in this study due 
mainly to the fact that intragroup variation in these values was 
not within acceptable limits~ For the chronic toxicity portion 
of the study, tentatively tta LEL is considered to be the HOT 
(1250 ppm) based on the depression of body weight gains in both 
sexes. The NOEL is considered to be the MDT (250 ppm)in both 
sexes. 

Triclopyr is not considered to be oncogenic in male or 
female mice at the HDT (1250 ppm). 

-13-
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Howevar, for a final ev~luation of this study, the sponsor 
should provide us with the following additional information 
and/cr clarifications: 

1~ Provide the Agency with the 28-day praliminary r~~ge
finding study conducted with ~ale and female mi=e. (The 
authors presented onl~ a brief summary of the resulte in 
this retJ"rt.) 

2. Explain why within groups there was a tremendous variation 
in body weight values, and clinical chemistry and hemato
logy parameter values. T~e authors should consider, 
where feasible, to exclude ~he outliers for each parameter 
and redo necessary statistical comparisona with the new 
values. 

Classification: Core-Supplementary ( The study can be upgraded 
to a core-Minimum classification when the 
aforementioned issues are resolved) 

-14-

35 



16827:I:Ioannou:C.Disk:KENC0:2/17/88:rw:lf:ek:rw 
R:l0346:Ioannou:C.~isk:KENC0:3/2/88:DD:VO:rw 

006663 

36 


